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[57] ABSTRACT 

A gown sleeve has a zone which extends from a lower 
end proximate the wrist end of the sleeve to an upper 
end above the elbow area of the sleeve. The zone com- 
prises an outer layer of base sleeve material, an inner 
layer of sleeve lining material, and a mid layer of barrier 
material. The barrier material is a water-repellent, air- 
porous nonwoven fabric web which is encased between 
the outer and inner layers. The sleeve rone further 
comprises, a first bond around the sleeve at the lower 
end of the zone and a second bond around the sleeve at 
the upper end of the zone. These bonds bond the outer 
and inner layers to one another while the mid layer is 
excluded from the bonds. 

19 Claims, 9 Drawing Figures 
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"Superfine Thermoplastic Fibers" by Van A. Wente, 

DISPOSABLE SURGICAL GOWN SLEEVE appearing in Industrial Engineering Chemistry. August, 

1956, Vol. 48, No. 8 (pp. 1342-1346 ). Fabrics incorpo- 

TECHNICAL FIELD rating such webs for use as fluid barriers are disclosed in 

This invention relates to sleeves for garments, espe- 5 us - Pat No - 3,837,995 issued to Floden on Sept. 24, 

cially for disposable surgical gowns, the sleeves having 197 *; u s - Pat - No - 3,916,447 issued to Thompson on 

a zone of enhanced water repellency, and to processes Nov - 4 > 197 5; and U.S. Pat No. 4,196,245 issued to 

for making such sleeves. Kitson, Gilbert and Israel on Apr. 1, 1980; and in co- 

BACKGROUNTD OF THF TNVPKTTOKr ,n P endin 8 application Ser. No. 401,169 filed July 23, 1982, 

BACKGROUND OF THE INVENTION 10 in the names of Sneed, Schwam and Gregory. 
The use of water-repellent and water-impermeable emmjnv „ ww _ _ 

barriers in conjunction with fabrics to prevent penetra- SUMMARY OF THE INVENTION 

tion by water or water-based liquids of garments or It is an object of the present invention to provide a 

particular sections of garments, especially surgical disposable surgical gown sleeve having excellent water 

gowns, has long been known. General water repellency 15 repellency to help prevent liquid penetration of the 

of fabrics can be achieved by treating the fabric with sleeve. 

waterproofing chemicals. Such water repellency treat- It is a further object of the present invention to pro- 

ments for surgical gown fabrics are disclosed in U.S. vide such a sleeve having adequate air porosity to Dro- 

Pat. No. 2 668,294 issued to Gilpin on Feb. 9, 1954, U.S. vide good comfort for the gown wearer. 

ns P*i £\ %T£ U ?, OV ' 2 ?' 19 ?o' 11 k sm a further ob j ect of the P resent invention. to 

Yilk It h q p t m JS?,. 1 ? e T 0n ^- 18> P rovide such a sleeve ^ **«*™* flexibility to avoid 

not d i2£ c u 3,349,285 issued to Belkm on impairment of movement of the arms of the wearer. 
Oct. 24 1967. Such water repellency treatments are It is a further object of ^ t mvcntioTl t0 pro _ 

generally not complete barriers to the passage of water vide such a sleeve J havin ? 
in that a sufficient pressure can cause water to penetrate 25 T . . . . .° M f: 9um B^- 

such water-repellent fabrics. A water-impermeable sur- Jll^^^t^ P ^ \° V™?' 

gical gown can be achieved by the use of a plastic film ?™ C meth ? d for ™**™ng such sleeves for 

ts disclosed in Ricter. disposable surgical gowns. 

Water-repellent fabrics provide a sufficient water .J^T^a** ^ r ^ beC ° mC apparent from 
barrier in most regions of a surgical gown. However, 30 Retailed descnption-of the invention, 
certain regions of the gown are exposed to a combina- , 1716 ^e^ 00 described herem is a gown sleeve; the 
tion of large amounts of liquid contact and pressure sleev l has a wnst cnd ' ™ elbow Md 2 shoulder 
applied due to contact of the wearer with the surgical end * The sleeve has a zone which extends from a lower 
table or patient. These regions, which are the central cnd P roxunate thc w ™t end of the sleeve to an upper 
operative region of the upper gown front and the lower 35 cnd above the dbow area of sleeve. The sleeve zone 
sleeves, are particularly susceptible to liquid penetration comprises an outer layer of base sleeve material, an 
of the fabric (hereinafter generally referred to as "liquid lavcr °[ sleeve lining material, and a mid layer of 
strikethrough"). Where liquid strikethrough occurs, barrier material, the barrier material being a water-re- 
there is an increased danger of contamination and re- pellent, air-porous nonwoven fabric web. The mid layer 
suiting infection for the patient. 40 k encased between the outer and inner layers. The 

Extra layers of water-repellent and water-impermea- sleeve zone further comprises a first bond around the 

ble materials have been placed- on the central operative sleeve at the lower end of the sleeve zone and a second 

region and lower sleeves of surgical gowns in order to bon< * around the sleeve at the upper end of the sleeve 

provide added protection against liquid strikethrough in zone. The first and second bonds bond the outer and 

these critical areas. References which disclose such 45 mncr layers to one another. The mid layer is excluded 

zones of protection are U.S. Pat. No. 3,01 1,172 issued to from the first and second bonds. 
Tames on Dec. 5, 1961; U.S. Pat No. 3,359,569 issued to BRIEF DESCRIPTION OP thp np a umjrc 
Rotanz, Scrivens and Hanlon on Dec. 26, 1967; U.S. BR1EF DESCWPTI ° N OF THE DRAWINGS 
Pat. No. 3,803,640 issued to Ericson on Apr. 16, 1974; FIG. 1 is an elevational view of a surgical gown 

U.S. Pat. No. 3,868,728 issued to Krzewinski on Mar. 4, 50 having zones of enhanced water-repellency in the lower 

1975; U.S. Pat. No. 4,171,542 issued to Cox, Johnson, sleeves and water-impermeability in the central opera- 

Maskey and Mueller on Oct. 23, 1979; and U.S. Pat. No. tive region of the upper gown front. 
4,214,320 issued to Belkin on July 29, 1980. FIG. 2 is a fragmentary view of the inside of the 

In recent years disposable surgical gowns have in- upper front of the surgical gown of . FIG. 1 illustrating 

creased in usage in order to avoid laundering and steril- 55 the water-impermeable polymer patch covering the 

izing of reusable gowns. Also, the disposable gowns can central operative region. 

be more easily treated to water-repellency and water- FIG. 3 is a fragmentary cross-sectional view taken 

impermeability since they do not have to withstand . along. section line 3—3 of the lower sleeve of the gown 

repeated laundering and sterilization. However, since of FIG. 1. 

such disposable surgical gowns are used only once, the 60 FIG. 4 is a schematic view of a preferred process for 
materials from which they are made and the processes producing a preferred layered sleeve material for gown 
for making them must be kept as inexpensive as possible sleeves and for cutting individual sleeve sections there- 
in order to make the disposable gowns affordable. from. 

Nonwoven fabric laminates utilizing webs of micro- FIG. 5 is a fragmentary view of a preferred individual 
fine hydrophobic fibers have recently come into use as 65 sleeve section from the layered sleeve material pro- 
fabrics which are highly water-repellent while still duced by the process of FIG. 4. 
moderately air-porous. Examples of such webs are melt- FIG. 6 is a perspective view of a gown sleeve made 
blown webs of the type taught in the article entitled from the individual sleeve section of FIG. 5. 
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FIG. .7 is a fragmentary perspective view of a pre- 
ferred individual sleeve section depicting the first step 
of an alternate preferred process for constructing a 
sleeve seam. 

FIG. 8 is a cross-sectional view of the lower part of 
the individual sleeve section of FIG. 7 undergoing a 
preferred process for constructing its seam. 

FIG. 9 is a cross-sectional view of the lower part of a 
zoned gown sleeve, the seam of which was constructed 
by. the alternate preferred process depicted in FIGS. 7 
and 8. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A surgical gown 10 is illustrated in FIG. 1. Gown 10 
comprises a body covering portion 11 and sleeves 12 
and 13. Gown 10 is of the back-closing type so that 
body portion :11 comprises a front portion 14 and side 
portions 15 and 16 which close and overlap at the back 



10 



15 



to the wearer contacting the operating table or patient 
with this region of the gown. If liquids such as water, 
blood, serum, etc., are also contacted by central opera- 
tive region 25 of gown 10, as often happens, there is an 
enhanced possibility of liquid penetration (strike- 
through) of the normally water-repellent base gown 
material. To prevent liquid penetration of the entire 
gown thickness in central operative region 25, a layer of 
water-impermeable material, such as patch 20, is ad- 
hered to gown 10 covering central operative region 25 
of gown 10. Patch 20 may be adhered to either the 
inside or outside of the base gown material; adherence 
of patch 20 inside the base gown material is preferred. 

Central operative region 25 of gown 10 does not 
cover a part of the body of the wearer which undergoes 
substantial muscular activity during a surgical proce- 
dure; therefore, this body area does not produce such a 
heat load that an air-porous covering is generally neces- 
sary for comfort. Therefore, patch 20 covering central 



of the. wearer. The neck of gown 10 may be provided 20 operative region 25 of gown 10 can be a water- 



with a lining tape 17 for strength and comfort 

While not necessarily so limited, since the surgical 
gown of primary interest herein is intended to be a 
single-use, disposable gown, it is preferred that the base 
gown material from which most of the gown parts are 25 
made be a nonwoven fabric, especially a nonwoven 
fabric laminate. In order to provide a gown that is com- 
fortable for the wearer, the base gown material is pref- 
erably light in weight and preferably has a high air 
porosity. The base gown material is preferably water 30 
repellent to provide protection from liquid and bacterial 
strikethrough, abrasion resistant, and low linting. Excel- 
lent results are achieved, for example, when the base 
gown material is a water-proofed tissue laminate. In a 
preferred embodiment, body portion 11 and preferably 35 
also sleeves 12 and 13 of gown 10 comprise a base gown 
material which is a nonwoven fabric laminate such as 
the tissue laminates described in U.S. Pat. No. 4, 1 13,9 1 1 
issued to LaFitte and Camden on Sept. 12, 1978, the 
specification of which is hereby incorporated by refer- 40 
ence. In an especially preferred embodiment, body por- 
tion 11 and preferably also sleeves 12 and 13 of gown 10 
comprise a base gown material which is a nonwoven 
fabric laminate such as the nonwoven fabric laminates 
disclosed in copending patent application Ser. No. 45 
474,417, in . the names of Crenshaw, Schlintz, and 
Moore, , the specification of which is hereby incorpo- 
rated by reference. 

The nonwoven fabric laminate used as the base gown 
material, in gowns of the present invention preferably 50 
has an air porosity of at least about 200 1/sec/m 2 , more 
preferably at least about 250 1/sec/m 2 . Such laminate 
also preferably has a liquid strikethrough resistance of 
at least about 150 mm H2O, more preferably of at least 
about 200 mm H2O, and a basis weight preferably of no 55 
more than about 85 g/m 2 , more preferably of no more 
than about 70 g/m 2 , more preferably still of no more 
than 60 g/m 2 

The various seams of gown 10 may be sewn, or ac- 
complished through the use of appropriate adhesive 60 
means, or by heat sealing if at least some of the parts are 
made of heat-scalable material. . 

CENTRAL OPERATIVE REGION ZONE 

The upper, central part 25 of front portion 14 of 65 
gown 10 is a part of the gown termed the central opera- 
tive region; central operative region 25 is frequently 
subjected to increased pressure during an operation due 



impermeable patch in order to provide maximum strike- 
through protection without causing undue discomfort 
to the wearer. 

Any lightweight, flexible, water-impermeable mate- 
rial may be used for patch 20. Thermoplastic polymeric 
films are inexpensive and are a preferred material for 
patch 20. However, such film applications to the central 
operative region of a gown are frequently found unac- 
ceptable to wearers of such gowns, because they result 
in an unacceptable stiff, noisy, uncomfortable gown. 

Applicants have found that a thermoplastic poly- 
meric material especially suitable for providing a water- 
impermeable layer to the central operative region of a 
disposable surgical gown is an ethylene, methylacrylate 
(EMA) polymeric film. Such EMA film is available, for 
example, from Consolidated Thermoplastics Company 
of Chippewa Falls, Wise., under the specification Style 
SF-10. Such EMA film is very soft, produces very little 
noise upon contact with other surfaces, and resists wrin- 
kling when folded. The EMA film retains these proper- 
ties when laminated discontinue usly to other materials. 

The EMA film used as a water-impermeable layer in 
gowns of the present invention is preferably less than 
about 0.13 mm in thickness, otherwise the film is stiff 
and heavy and very noticeable to the wearer of the 
gown. An especially preferred EMA film thickness for 
application to the surgical gown of the present inven- 
tion is from about 0.01 mm in thickness to about 0.05 
mm in thickness; this provides a film that is almost im- 
perceptible to the wearer because of its softness and 
lack of noise when it is added as a layer attached to the. 
inside of the base, gown material. 

Even thinner EMA films of less than 0.0 1 mm in 
thickness will provide the desired water-impermeable 
barrier when added as a layer to the base gown material; 
however, such thinner EMA films are difficult to apply 
to central operative region 25 using mechanized equip- 
ment. One way that such thin films can be applied to the 
gown is to first apply the film to a layer of nonwoven 
fabric and then apply the two-ply laminate as a water- 
impermeable patch to the gown. This has the economic 
disadvantage of using another layer of material and 
requiring an extra processing step; it is generally more 
costly than using a somewhat thicker layer of EMA film 
which can be applied to the base gown material alone. 

FIG. 2 shows a preferred method for adhering a 
thermoplastic polymer film patch on the inside of cen- 
tral operative region 25 of gown 10. Patch 20 is adhered 
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to the base gown material by a series of vertical adhe- fine fibers of polypropylene, polyester, polyethylene or 
sive strips 28 spaced about 2.5 cm apart This intermit- nylon; especially preferred is polypropylene. The pre- 
tent adhesive pattern provides enhanced flexibility, thus ferred melt-blown polypropylene webs used in the pres- 
reducing stiffness of the base gown material-film patch ent invention have fiber diameters of from about 2 mi- 
laminate as compared to an overall adhesive pattern 5 crons to about 7 microns. The preferred melt-blown 
covering the entire patch area. By attaching patch 20 polypropylene webs used in the present invention have 
with only vertical strips 28 of adhesive, vertical air basis weights of from about 10 g/m 2 to about 30 g/m 2 ; 
passageways between the film and the base gown mate- especially preferred are basis weights of from about 15 
rial are provided to aid in cooling the part of the gown g/m 2 to about 25 g/m 2 . Such melt-blown webs are 
wearer covered by patch 20. Also, vertical adhesive 10 available commercially, for example, as Polyweb® 
strips 28 can be readily applied by mechanical means to from Riegel Products Corp., Milford, N J. 
either the base gown material in central operative re- Melt-blow webs, especially, melt-blown polypropyl- 
gion 25 or film patch 20 during the gown manufacturing ene webs, generally have poor abrasion resistance; 
operations. therefore, it is almost always desirable to cover the 
LOWER SLEEVE ZONE 15 me,t ' Wown weDS witl1 another layer of material having 

greater abrasion resistance. The nonwoven fabric lami- 

Sleeve 12 of gown 10 has wrist end 23 to which cuff nates preferably used as base gown material for surgical 

18 is preferably attached, elbow area 26 which covers gowns of the present invention are generally designed 

the elbow of the wearer, and shoulder end 28 where to be used as the outer fabric of the gown in that they 

sleeve 12 is attached to body covering portion 11 of 20 possess good water-repellency and abrasion resistance 

gown 10. Sleeve zone 21 includes at least the lower characteristics. Therefore, it is generally preferable to 

portion of sleeve 12; it extends from lower end 43 proxi- locate patches of melt-blown webs used to provide 

mate wrist end 23 of sleeve 12 to upper end 48 above enhanced water-repellency on the inside of the base 

elbow area 26 of sleeve 12, preferably ending just above gown material. 

the elbow of the wearer. Sleeve 13 has corresponding 25 Melt-blown webs are uncomfortable when in direct 
parts: wrist end 24, cuff 19, elbow area 27, shoulder end contact with the skin of the wearer. Therefore, when 
29, and sleeve zone 22 having lower end 44 and upper this material is attached to the inside of the base gown 
end * 9 - material in areas where the bare skin of the wearer often 
The lower arms of surgical personnel are areas of contacts the gown, such as the gown sleeve; it is prefer- 
substantial muscular activity during a surgical proce- 30 able to provide a lining of some other material to cover 
dure. There is a resulting need to dissipate a substantial the melt-blown web on the inside of the gown, 
heat load from that area of the wearer's body. Also, the FIG. 3 is a cross-section view of layered sleeve mate- 
cuff ends of the gown sleeves are generally tight and rial 160 taken along section line 3—3 of sleeve zone 22 
often covered by surgeons' gloves such that very little of gown 10. Layered sleeve material 160 has an outer 
or no air flow can occur in the lower arm area except 35 layer 130 of base sleeve material, an inner layer 132 of 
through the gown material. Thus, air-porosity of the sleeve lining material, and a mid layer 131 of barrier 
lower sleeve of surgical gown 10 is highly desirable in material which is a water-repellent, air porous nonwo- 
order to achieve proper cooling of the lower arm of the ven fabric web, preferably of microfine hydrophobic 
wearer. Sleeve zones 21 and 22 of gown 10 have a layer fibers, e.g. a melt-blown web. Because of the poor abra- 
of base sleeve material which is preferably the same as 40 sion resistance and objectionable feel characteristics of 
the base gown material, and a layer of a water-repellent, melt-blown webs when next to the skin, mid layer 131 is 
air-porous nonwoven fabric web. The web provides preferably encased between outer layer 130 and inner 
enhanced water-repellency to sleeve zones 21 and 22 layer 132. 

compared to that provided by the base sleeve material It is important that sleeve zones 21 and 22 of gown 10 

alo ^ e - . . 45 have good flexibility so that they do not feel stiff on and 

Materials which applicants have found to be espe- impair movement of the arms of the wearer. Flexibility 

cially suitable for use in providing the combination of of sleeve zones 21 and 22 is enchanced by leaving the 

water-repellency and air porosity for sleeve zones 21 three layers of layered sleeve material 160 substantially 

and 22 are nonwoven fabric webs of microfine hydro- unbonded to one another throughout most of the area of 

phobic fibers as described hereinabove. Such webs have 50 zones 21 and 22. Outer layer 130 and inner layer 132 are 

fibers having a fiber diameter of up to about 10 microns; bonded to one another, for example, at a first bond 

examples of such webs are melt-blown thermoplastic around sleeve 13 at lower end 44 of sleeve zone 22, and 

wc ^ s - at a second bond around sleeve 13 at upper end 49 of 

Melt-blown webs are not water-impermeable, but sleeve zone 22, by the use, for example, of adhesives or 

provide enhanced water-repellency when layered with 55 heat sealing. Because mid layer 131 generally has lower 

water-repellent gown fabrics. Melt-blown webs are strength than outer layer 130 and inner layer 132, it is 

preferred over thermoplastic polymeric films when preferable that mid layer 131 be excluded from such 

air-porosity is desired, along with enhanced water- bonds where outer layer 130 and inner layer 132 are 

repellency, to make the fabric more comfortable for the bonded together; this results in stronger bonds. When 

wearer. Such webs preferably have a liquid strike- 60 mid layer 131 is a melt-blown web, it generally has a 

through resistance of at least about 200 mm H2O, more naturally tacky surface such that where it is layered 

preferably of at least about 250 mm H2O, more prefera- between outer layer 130 and inner layer 132, the layers 

bly still of at least about 380 mm H 2 0; and preferably will be lighdy adhered to one another and mid layer 131 

have an air porosity of at least about 100 1/sec/m 2 , more will generally remain flat between outer layer 130 and 

preferably of at least bout 250 1/sec/m 2 , more prefera- 65 inner layer 132 even though it is not bonded to either 

bly still of at least about 400 1/sec/m 2 . layer by a bonding agent or by heat sealing. 

The preferred melt-blown thermoplastic webs for use Outer layer 130 is a base sleeve material which is 

in gowns of the present invention are made from micro- preferably the base gown material described herein- 
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above, a nonwoven fabric lamminate that is abrasion- 
resistant and water-repellent. Mid layer 131 is prefera- 
bly a barrier material which is a nonwoven fabric web 
of microfine hydrophobic fibers having a fiber diameter 
of up to about 10 microns, such as a melt-blown web. 5 
Inner layer 132 is a sleeve lining material which does 
hot generally substantially enhance the liquid barrier 
properties of sleeve zones 21 and 22, but it protects mid 
layer .131 from abrasion and separates it from the skin of 
the wearer. Sleeve lining material 132 is preferably 10 
selected such that it provides enhanced strength to 
sleeve zones 21 and 22; such enhanced strength is often 
desired because the lower sleeve regions of a surgical 
gown are frequently subjected to high stress during 
gowning and gloving of the wearer. Preferred materials IS 
used for inner, layer 132 are another layer of nonwoven 
fabric laminate such as that used for outer layer 130 and 
nonwoven fabrics, including spunbond webs. Espe- 
cially preferred are spunbond polyester or nylon webs 
having a basis weight of from about 20 g/m 2 to about 35 20 
g/m 2 ; Such spunbond webs are available commercially, 
for. example, from Asahi Chemical Industry Company 
Ltd. of Osaka, Japan. 



SLEEVE MANUFACTURING METHOD 



25 



A preferred method for manufacturing sleeves for 
garments, especially for disposable surgical gowns, is 
shown schematically in FIGS. 4-6. Layered sleeve 
material 60 is produced from at least three layers of 
materials, base sleeve material 30, barrier material 31, 30 
and sleeve lining material 32. These three materials are 
fed to the manufacturing process, preferably from roll 
stocks 40, 41, and 42, as material source layers having a 
substantially constant width, an indefinite length, and a 
small (compared to its width and length) thickness. 35 
Each of the material source layers has opposed surfaces, 
the distance between which defines its thickness, and 
opposed edges, the distance between which defines its 
width. Base sleeve material 30 has opposed surfaces 76 
and 77 and opposed edges 78 and 79. Barrier material 31 40 
has opposed surfaces 86 and 87 and opposed edges 88 
and 89. Sleeve lining material 32 has opposed surfaces 
96 and 97 and opposed edges 98 and 99. The width of 
barrier material 31 is substantially less than the width of 
base sleeve material 30. The width of sleeve lining mate- 45 
rial 32 is preferably slightly greater than the width of 
barrier material 31 but also substantially less than the 
width of base sleeve material 30. 

The material source layers are fed concurrently to the 
sleeve manufacturing, process with the lengths of the 50 
materials substantially parallel to one another. The ma- 
terial source layers are fed, preferably onto a conveyor, 
such that they are layered, preferably, with base sleeve 
material 30 on the bottom and barrier material 31 be- 
tween base sleeve material 30 and sleeve lining material 55 
32; Barrier material 31 and sleeve lining material 32 are 
substantially centrally located across the width of base 
sleeve material 30 such that surface 87 of barrier mate- 
rial 31 is proximate to surface 76 of base sleeve material 
30 and surface 86 of barrier material 31 is proximate to 60 
surface 97 of sleeve lining material 32. Preferred widths 
for the three, materials are about 82 cm for base sleeve 
material 30, about 37 cm for barrier material 31, and 
about 41 cm for sleeve lining material 32. 

The proximate surfaces of the material source layers 65 
are secured to one another thus forming layered sleeve 
material 60. The material source layers are preferably 
secured to one another by adhering edges 98 and 99 of 



sleeve lining material 32 to base sleeve material 30 such 
that barrier material 31 is encased between sleeve lining 
material 32 and base sleeve material 30 but is substan- 
tially free from adherence to either. The material source 
layers can be secured in this manner by continuously 
applying strips of adhesive 33 and 34 on surface 76 of 
base sleeve material 30 (or, alternatively, on surface 97 
of sleeve lining material 32), such that when the materi- 
als, are adhered together, adhesive strips 33 and 34 are 
near edges 98 and 99 of sleeve lining material 32. Adhe- 
sive strips 33 and 34 are placed so as to avoid contact 
with barrier material 31 when the three material source 
layers are layered together. 

Individual sleeve sections, e.g. 50, 51, and 52, are cut 
from layered sleeve material 60. The individual sleeve 
sections are cut such that adjacent sections, e.g. 52 is 
adajacent to 51 and 51 is adjacent to 50, are cut along 
the length of layered sleeve material 60 such that each 
section is a mirror image of its adjacent sections. 

FIG. 5 is a plan view of individual sleeve section 50 
which is preferably quadrangular in shape, having a first 
pair of opposed edges 38 and 39 and a second pair of 
opposed edges 91 and 92. It is preferred that opposed 
edges 38 and 39 be substantially equal in length. Individ- 
ual sleeve section 50 is preferably regular trapezoidal in 
shape with parallel, unequal-length opposed edges 91 
and 92 and non-parallel, equal-length opposed edges 38 
and 39. 

Individual sleeve sections 52, 51 and 50 are preferably 
cut sequentially along the length of layered sleeve mate- 
rial 60. The sleeve sections are located on layered sleeve 
material 60 with alternate adjacent sections having then- 
longer parallel edges, e.g. edge 91 for individual sleeve 
section 50, alternately coincidental with opposed edges 
78 and 79 of base sleeve material 30. The individual 
sleeve sections are preferably located with alternate 
sections having their shorter parallel edges, e.g. edge 92 
of individual sleeve section 50, alternately substantially 
coincidental with opposed edges 99 and 98 of sleeve 
lining material 32. For each of the individual sleeve 
sections (eg. 50), the shorter parallel edge (e.g. 92) is 
coincidental with the edge (e.g. 99) of sleeve lining 
material 32 which is farthest from the edge (e.g. 78) of 
base sleeve material 30 with which the long parallel 
edge (e.g. 91) of the sleeve section (e.g. 50) is coinciden- 
tal. Utilization of this alternating cutout pattern, as 
shown in FIG. 4, results in all of the lower sleeve por- 
tions being made from central, three-layer portion 35 of 
layered sleeve material 60. The upper sleeve portions 
are made from side portions 36 and 37 of layered sleeve 
material 60; side portions 36 and 37 preferably consist 
essentially of only a layer of base sleeve material 30. 
The scrap portion, e.g. 54 or 55, associated with each 
individual sleeve section, e.g. 51 or 52, respectively, is 
minimal and also consists of a layer of base sleeve mate- 
rial only. 

Preferred regular trapezoidal section 50, which 
would be used to construct one gown sleeve, is shown 
in fragmentary plan view in FIG. 5. Typical dimensions 
for trapezoidal section 50 are a length 82 (distance be- 
tween parallel edges 91 and 92) of about 61 cm., a width 
83 at upper arm edge 91 of about 72 cm., and a width 81 
at lower arm edge 92 of about 29 cm. 

A sleeve is constructed from each individual sleeve 
section. For a quadrangular shaped sleeve section, the 
sleeve section is rolled such that one pair of opposed 
edges overlap and the seam is constructed by adhering 
the overlapped edges to one another. For example, 
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preferred trapezoidal sleeve section 50 is rolled such dies 71 of sewing machine 70. After seam 62 is sewn, 

that nonparallel opposed edges 38 and 39 overlap as flap 45 is unfolded such that it covers sewn seam 62. 

shown in FIG. 6, and a longitudinal sleeve seam is made Flap 45 is adhered to the seam area using adhesive 46 as 

by sealing overlapped edges 38 and 39 together, prefer- shown in FIG. 9. (Other conventional means, such as 

ably such that all three materials 30, 31 and 32 are at- 5 heat sealing, could be used with other types of water-re- 

tached together in the portion of the seam within the pellent or water-impermeable material(s).) The seam 

sleeve zone formed by three-layer portion 35 of sleeve thus created has a layer of barrier material 31', having 

section 50. The longitudinal seam can be made by any no needle holes, which covers the inside of sewn seam 

conventional means, such as by sewing or using adhe- 62. 
sive, sewing is preferred. The preferred sleeve construe- 10 

tion method results in a sleeve zone with barrier mate- TEST PROCEDURES 

rial 31 affixed to base sleeve material 30 and sleeve The test procedures used to determine the properties 

lining material 32 substantially only along the longitudi- of the nonwoven fabrics described herein are as follows: 
nal sleeve seam. The sleeve made from sleeve section 50 

is then incorporated in a surgical gown by attaching it 15 Air Porositv Test 
to the front and side portions of the gown by any con- The test for air porosity of the nonwoven fabrics 
ventional means, such as by sewing or using adhesive. conforms to ASTM test method D-737, with the excep- 
An alternate preferred method for constructing Ion- tion that the material to be tested is conditioned at 23° 
gitudinal seams of surgical gown sleeves, which could C.±l° C. and.50%±2% relative humidity for a mini- 
be utilized to construct such sleeves from trapezoidal or 20 mum of 12 hours prior to testing. The air porosity is 
rectangular sections of fabric laminates, is illustrated in reported as liters per second per square meter at 12.7 
FIGS. 7-9. This preferred sleeve seaming method can mm H 2 0 differential pressure. A high volume is desired, 
be used when the sleeve has a zone comprised of a 

layered sleeve material where one of the layers is a Liquid 0011111111 Strikethrougfa Resistance Test 

water-repellent or water-impermeable material. This 25 The liquid strikethrough resistance test is a method 

sleeve seaming method provides a sewn longitudinal for determining the water pressure in millimeters of 

seam for the sleeve; a sewn seam is generally preferred water at which water penetrates a material at a specified 

because it usually provides better strength than seams fill rate and with the water and material at a specified 

achieved by adhesive or other means. However, a sewn temperature. 

seam contains small needle holes which provide path- 30 The strikethrough tester comprises a vertically 

ways for liquids to penetrate the sleeve fabric. The mounted clear plastic tube with an inside diameter of 

preferred sleeve seaming method illustrated in FIGS. 50.8 mm ±1.6 mm having a flange on the bottom of the 

7-9 eliminates such easy pathways for liquid penetra- tube with rubber gaskets to hold the samples. Each 

tion of the fabric for the portion of the seam within the sample consists of at least five individual test specimens 

sleeve zone by retaining a flap of the water-repellent or 35 cut to 90 mmX90 mm. 

water-impermeable layer out of the sewn seam, and Each test specimen is appropriately affixed to the 

thereafter, overlapping such portion of the seam with bottom of the tube. Water is introduced into the tube at 

the flap and securing the flap over the sewn seam by a filling rate of 617 cc per second giving a rate increase 

means other than sewing, e.g. by the use of adhesive or of water pressure of 3.3 mm of water per second. Both 

by heat sealing, thus covering the needle holes with the 40 the water and the material are conditioned to 23*± 1* C. 

fia P* When the first drop of water penetrates the sample 

The preferred sleeve seaming method is illustrated in specimen, the column height is read for that specimen in 

FIGS. 7-9 utilizing regular trapezoidal section 50' of a millimeters of water. The liquid column strikethrough 

layered sleeve material such as layered sleeve material resistance value for each sample is an average of the 

60 of FIG. 4. However, the seam construction method 45 values of the five specimens for that sample. A high 

described herein can be used for constructing seams of value is desired. 

any layered material having at least one water-repellent While particular embodiments of the present invent 

or water-impermeable layer. tion have been illustrated and described, those skilled in 

For this preferred method of sleeve seaming, adhe- the art will recognize that various changes and modifi- 

sive strips 33' and 34' along the edges of sleeve lining 50 cations can be made without departing from the spirit 

material 32' are not continuous, but instead, a gap of and scope of the invention. It is intended to cover, in the 

about one inch is left at certain intervals. These intervals appended claims, all such modifications that are within 

are controlled such that sleeve lining material 32' is not the scope of this invention, 

secured to base sleeve material 30' along one of the What is claimed is: 

nonparallel opposed trapezoidal edges 38' or 39*. In 55 1. A garment sleeve, said sleeve having a wrist end, 

FIG. 7, the non-secured portion is shown along edge an elbow area, and a shoulder, end, said sleeve having a 

38\ thus forrning flap 45 comprised of barrier material zone which extends from a lower end proximate said 

31' and sleeve lining material 32'. wrist end of said sleeve to an upper end above said 

The sleeve seam is preferably sewn by sewing ma- elbow area of said sleeve, said sleeve zone comprising: 

chine 70 as shown in FIG. 8 which depicts a cross-sec- 60 (a) an outer layer of base sleeve material; 

tional view of the lower sleeve portion of trapezoidal (b) an inner layer of sleeve lining material; 

section 50' being sewn. Flap 45 of barrier material 31' (c) a mid layer of barrier material, said barrier mate- 

and sleeve lining material 32' is turned back so that it is rial being a water-repellent, air-porous nonwoven 

not included in sewn seam 62. Edge 39' is folded so that fabric web, said mid layer being encased between 

all three layers of material are included in sewn seam 62, 65 said outer and inner layers; 

and they are interposed with a fold of the base sleeve (d) a first bond around said sleeve at said lower end of 

material 30* portion only of edge 38'. These interposed said sleeve zone, and a second bond around said 

folded edges are preferably dual stitched with two nee- sleeve at said upper end of said sleeve zone, said 
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first and second bonds bonding said outer and inner 
layers to one another, said mid layer being ex- 
cluded from said first and second bonds. 

2. The sleeve of claim 1 wherein said barrier material 

is a web of microfine hydrophobic fibers, said fibers 5 
having a fiber diameter of up to about 10 microns. 

3. The sleeve of claim 2 wherein said , web is a melt- 
blown web. 

4. The sleeve of claim 3 wherein said sleeve is a dis- 
posable surgical gown sleeve, and said base sleeve mate- 10 
rial is a nonwoven fabric laminate. 

5. The sleeve of claim 4 wherein said sleeve lining 
material is selected from the group consisting of a non- 
woven fabric and a nonwoven fabric laminate. 

6. The sleeve of claim 1 wherein said melt-blown web 15 
has a liquid strikethrough resistance of at least about 200 
mm H2O and an air porosity of at least about 100 
1/sec/m 2 , and said base sleeve material is a water-repel- 
lent, abrasion-resistant nonwoven fabric laminate. 

7. The sleeve of claim 3 wherein said melt-blown web 20 
has a liquid strikethrough resistance of at least about 250 
mm H2O, an air porosity of at least about 250 1/sec/m 2 , 
and a basis weight of from about 10 g/m 2 to about 30 
g/m 2 . 

8. The sleeve of claim 5 wherein said melt-blown web 25 
has a liquid strikethrough resistance of at least about 380 
mm H2O, an air porosity of at least about 400 1/sec/m 2 , 
and a basis weight of from about 10 g/m 2 to about 30 
g/m 2 . 

9. The sleeve of claim 8 wherein said base sleeve 30 
material has a liquid strikethrough resistance of at least 
about 150 mm H2O, an air porosity of at least about 250 
1/sec/m 2 , and a basis weight of no more than about 60 
g/m 2 ; and said sleeve lining material is a spunbond web 
having a basis weight of from about 20 g/m 2 to about 35 35 
g/m 2 . 

10. The sleeve of claim 1 wherein said sleeve zone 
comprises a longitudinal seam such that said outer layer, 
said inner layer, and said mid layer are attached to- 
gether in said zone seam, said mid layer being affixed to 40 
said outer layer and said inner layer substantially only 
along said zone seam. 

11. The sleeve of claim 5 wherein said sleeve zone 
comprises a longitudinal seam such that said outer layer, 
said inner layer, and said mid layer are attached to- 45 
gether in said zone seam, said mid layer being affixed to 
said outer layer and said inner layer substantially only 
along said zone seam. 

12. The sleeve of claim 9 wherein said sleeve zone 
comprises a longitudinal seam such that said outer layer, 50 
said inner layer, and said mid layer are attached to- 
gether in said zone seam, said mid layer being affixed to 
said outer layer and said inner layer substantially only 
along said zone seam. 

13. The sleeve of claim 1 wherein said sleeve com- 55 
prises a sewn longitudinal seam and a flap of said mid 
layer, said flap overlapping a portion of said seam, 
within said sleeve zone, said flap being secured over 
said seam portion by means other than sewing, whereby 
needle holes in said seam portion are covered by said 60 
flap. 

14. The sleeve of claim .4 wherein said sleeve com- 
prises a sewn longitudinal seam and a flap of said mid 
layer, said flap overlapping a portion of said seam 
within said sleeve zone, said flap being secured over 65 
said seam portion by. means other than sewing, whereby 
needle holes in said seam portion are covered by said 
flap. 



15. A process for manufacture of garment sleeves 
from at least three layers of materials, each of said mate- 
rials being fed to said process as a material source layer 
having a substantially constant width, an indefinite 
length, and a thickness, each of said material source 
layers having opposed surfaces, the distance between 
which defines said thickness, and opposed edges, the 
distance between which defines said width comprising: 

(a) feeding a base sleeve material; 

(b) feeding concurrently with said base sleeve mate- 
rial a barrier material, said barrier material being 
fed with its length substantially parallel to the 
length of said base sleeve material, said barrier 
material having a width substantially less than the 
width of said base sleeve material; 

(c) feeding concurrently with said base sleeve mate- 
rial and said barrier material, a sleeve lining mate- 
rial, said sleeve lining material being fed with its 
length substantially parallel to the length of said 
base sleeve material, said sleeve lining material 
having a width greater than the width of said bar- 
rier material but substantially less than the width of 
said base sleeve material; 

(d) layering said base sleeve material, said barrier 
material, and said sleeve lining material such that 
said barrier material is located between said base 
sleeve material and said sleeve lining material with 
the opposed surfaces of said barrier material proxi- 
mate to one surface of each of said base sleeve 
material and said sleeve lining material, and such 
that both said barrier material and said sleeve lining 
material are substantially centrally located across 
the width of said base sleeve material; 

(e) securing the proximate surfaces of said barrier 
material and said base sleeve material and said 
sleeve lining material to one another, thus forming 
a layered sleeve material, said securing of said 
proximate surfaces being achieved by adhering said 
sleeve lining material along its opposed edges to 
said base sleeve, material, whereby said barrier 
material is contained between said sleeve lining 
material and said base sleeve material but is sub- 
stantially free from adherence to either said sleeve 
lining material or said base sleeve material; 

(f) cutting individual sleeve sections from said lay- 
ered sleeve material, said individual sleeve sections 
being cut such that adjacent sections are cut along 
the length of said layered sleeve material, such 
sections being cut such that each section is a mirror 
image of its adjacent sections; and 

(g) constructing a sleeve from each individual sleeve 
section. 

16. The process of claim 15 wherein said sleeve sec- 
tions are regular trapezoidal in shape having parallel, 
unequal-length opposed edges and non-parallel, equal- 
length opposed edges and are cut sequentially from said 
layered sleeve material such . that alternate adjacent 
sections have their longer parallel edges alternately 
coincidental with the opposed edges of said base sleeve 
material, and have their shorter parallel edges alter- 
nately substantially coincidental with the opposed 
edges of said sleeve lining material, such that for each 
said section, said shorter parallel edge is coincidental 
with the edge of said sleeve lining material which is 
farthest from the edge of said base sleeve material with 
which the long parallel edge of said each section is 
coincidental, whereby subsequent to constructing said 
sleeve, said sleeve has an upper portion consisting essen- 



02/21/2003, EAST Version: 1.03.0002 



13 



4,504,978 



tially of said base sleeve material and a lower portion 
comprising said base sleeve material, said barrier mate- 
rial and said sleeve lining material. 

17. The process of claim 16 wherein said barrier ma- 
terial is a melt-blown web. 



14 



18. The sleeve of claim 17 wherein said base sleeve 
material is a nonwoven fabric laminate. 

19. The sleeve of claim 18 wherein said sleeve lining 
material is selected from the group consisting of a non- 
woven fabric and a nonwoven fabric laminate. 

* * * * * 
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